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to activating the UV light source for lighting, using a heating 
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^2004/048276 Al 1 Dill lllllli II DII1I j^^IIIllll! Ill lllllllllllll llllllllll IIIII 1111 HI1I0 llltlll HI) 



SI, SK, TR), OAPI patent (BF, B J, CF, CG, CI, CM, GA, For two-letter codes and other abbreviations, refer to the "Guid- 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). ance Notes on Codes and Abbreviations" appearing at the begin- 

ning of each regular issue of the PCT Gazette. 

Published; 

— with international search report 



WO 2004/048276 




PCT/SE2003/001804 



METHOD AND DEVICE FOR PURIFICATION OF A LIQUID 
Field of the Invention 

The present invention relates to a method for purifying liquid comprising: passing 
liquid through a purification chamber and activating a UV light source for lighting up, 
which UV light source contains a gas and is arranged in the purification chamber, 
illuminating the liquid in the tube with UV light by means of the UV light source when 
this is lit up. The invention also relates to a liquid purifier for carrying out the method. 
The method and the liquid purifier are particularly suitable to be used for water 
purification in caravans, campers, households and other similar applications. 

Background art 

In for example campers, there is a need to carry and store water for domestic 
requirements. The water is normally stored in a storage tank, which contains the 
normal requirements for anything from a couple of days up to several weeks. 
However, it is common for at least some of the quantity of water to remain in the 
tank for a considerably longer period of time, for example if the tank is not emptied 
completely and cleaned before each refill. Such long-term storage can give rise to 
the growth of micro-organisms which can be harmful to the user, particularly if the 
water is used as drinking water. Tests have shown that water which is stored for a 
week in the storage tank of a camper exceeds the guidelines of the Swedish 
National Food Administration relating to the presence of micro-organisms in drinking 
water by a factor of 28. Therefore the water supply system may be equipped with a 
water purifier, which is connected in series between the storage tank and the tapping 
points. In such a case, the water supply system can comprise a storage tank, a 
pump, a water purifier, a water heater and one or more tapping points in the form, 
for example, of faucets. One type of water purifier comprises a filter which is 
connected via a reducing valve to a UV-light purifier, which comprises a purification 
chamber with a UV light source and a water pipe, for example a quartz glass tube, 
which allows UV light to pass through. 

When a user wants to draw off water, he or she must first ensure that the UV light 
source is shining with sufficient intensity. Thereafter the user can start the pump. 
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This is carried out either by the user opening the faucet at a tapping point, 
whereupon a pressure sensor in the system or an automatic switch in the faucet 
starts the pump, or, alternatively, the pump can be started manually by a switch at 
the tapping point. When the pump starts, water is pumped from the tank to the water 
purifier, where it first passes through the filter with active carbon to filter off solid 
impurities, chlorine, smell and taste. From the filter, the water is taken via the 
reducing valve to the purification chamber. In the purification chamber, the water is 
passed through a quartz glass tube which is arranged parallel to a UV fluorescent 
tube. A reflector is normally arranged parallel to the longitudinal axis of the quartz 
glass tube and the UV fluorescent tube, surrounding these elements, so that the UV 
light is focused towards the central longitudinal axis of the quartz glass tube, as 
described, for example, in WO 96/33135. When the water passes through the quartz 
glass tube, it is illuminated by the UV light, whereby the micro-organisms that have 
passed through the filter are exposed to UV radiation. This affects certain molecular 
structures in the micro-organisms, whereupon these die or at least are made 
harmless for a period of time. When the water has passed through the quartz glass 
tube, it is taken out of the purification chamber and, if required via a heater, to the 
tapping point. 

In order to ensure that sufficiently many or all the micro-organisms are destroyed or 
made harmless, it is important that the dose of UV radiation to which they are 
exposed is sufficiently high. The dose of radiation depends upon the intensity of the 
UV radiation and the flow of liquid through the quartz glass tube, so that the dose 
increases with higher intensity and reduces with higher flow. As the user-criteria lay 
down requirements for a particular minimum flow, it is important that the UV intensity 
is kept sufficiently high in order to ensure that there is sufficient destruction of 
micro-organisms. 

The most common type of UV light source in the water purifiers described above 
consists of a so-called UV fluorescent tube. These comprise an elongated cylindrical 
glass tube containing a gas, normally rarefied argon gas with mercury vapour. At 
each end of the tube there is an electrode. Further, the electrodes are connected to 

t 

a time-controlled relay or a glow switch and to a voltage source. When the UV 
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fluorescent tube is activated for lighting up, the voltage source is connected and the 
relay closes, so that a current goes from the voltage source to one electrode, 
through the closed relay and through the second electrode back to the voltage 
source. As the electrodes have a certain resistivity, they heat up during this short 
activation phase for lighting up the UV fluorescent tube. After a short time, normally 
around 0.1 - 1 .0 seconds, the relay drops out One electrode, the cathode, has then 
started to glow. The voltage is still passing across the electrodes and the cathode 
will hereby emit electrons that move freely through the glass tube to the second 
electrode, the anode. When the electrons move freely through the tube, they collide 
with gas molecules, whereupon radiation in the form of UV light starts to be emitted, 
that is to say the fluorescent tube lights up. 

A problem with the use of such UV fluorescent tubes in water purifiers is that the 
fluorescent tube does not attain its full radiation intensity until the gas has reached a 
certain temperature, normally around 30-40°C. In particular in mobile applications for 
water purifiers, such as in caravans and campers, this is a problem, as the 
surrounding temperature can be very low. It is true that the gas and the electrodes 
are heated up by the heat that is generated when the fluorescent tube is shining, but 
if the surrounding temperature is, for example, 5°C when the UV fluorescent tube is 
activated for lighting up, it can take several minutes before the fluorescent tube has 
reached even 80% of its full intensity. The problem hereby arises that the adequate 
destruction of micro-organisms cannot be ensured during the time that it takes for 
the gas to reach a temperature of around 30°C. 

One attempt to solve this problem is to greatly over-dimension the UV fluorescent 
tube, so that, even with low surrounding temperatures, the initial intensity is 
sufficiently high to ensure adequate destruction of micro-organisms. This solution is, 
of course, not satisfactory, as when the UV fluorescent tube has reached optimal 
temperature it would then be operating with several hundred percent over-capacity 
and as both the price of the purifier and the running costs would increase 
considerably. Another attempt to solve the problem is to introduce a time-delay into 
the water supply system, so that the pump cannot be started until a certain time after 
the UV fluorescent tube has been activated. In order to ensure adequate 
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destruction, even in use in cold climates, the time delay must be set to be several 
minutes, which has proved to be unacceptable to users or at least very annoying. 
Yet another attempt to find a solution is to let the UV fluorescent tube shine 
continuously with full intensity, even when the water supply system is not being 
used, in order to attempt to maintain a raised temperature. This solution is, however, 
ir^actical, as the energy consumption would be very high and the life of the UV 
l&orescent tube would be greatly reduced, resulting in frequent, expensive and 
complicated replacements of the fluorescent tube. 

US 5,738,780 describes a water-treatment system in which a UV lamp is operated at 
full intensity when the water flows through the system and at a lower intensity when 
the system is not being used. By this means, it is said that the time to attain full 
intensity of the lamp is reduced. The system described in US 5,738,780 has, 
however, certain disadvantages. The lamp must be operated continuously, which 
means that an electrical current continuously passes through the lamp's filaments. 
This means that wear on the lamp increases and that its life is thereby reduced. In 
addition, the system described comprises no means for controlling the temperature 
in the lamp or in the purification chamber around the lamp. As described above, the 
time to attain full light intensity depends upon the temperature of the lamp. The 
system described in US 5,738,780 makes it possible for the lamp to attain full 
intensity relatively quickly when it is activated, provided that the surrounding 
temperature is sufficiently high. With low surrounding temperatures, however, the 
lamp will still be relatively cold in the low-intensity mode, for which reason the time to 
attain full intensity is prolonged. 

An alternative UV source that can be used in water purifiers of the type described 
above is an induction lamp. Such lamps comprise a double-shell glass bulb with a 
metal in gaseous form between the shells. Inside the glass bulb is an inductor in the 
form of an electrical coil. When the inductor is supplied with high-frequency AC 
voltage, a magnetic field is induced, which causes the metal gas to emit UV light. 
The problems described above, which are associated with attaining optimal 
operating temperature, can also occur with the use of induction lamps. 
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Brief disclosure of invention 

An object of the present invention is therefore to achieve a method for purifying 
liquid according to the first paragraph of this description, which method in a simple 
and cost-effective way eliminates or greatly reduces the problems that arise as a 
5 result of the UV light source not attaining full intensity until the gas in the UV light 
source has reached a certain temperature. 

This object is achieved by heating up the gas to a raised temperature relative to the 
surroundings outside the purification chamber by means of a heat-generating 

10 element which is arranged outside the UV light source, in a standby mode prior to 
the activation for lighting up. By means of this, it is possible, for example, to keep the 
gas in the UV light source continuously at approximately the optimal temperature, 
without the UV light source being lit up. The UV light source will then emit full 
intensity almost immediately after it has been lit up. In this way, it is ensured that 

1 5 there is sufficient destruction or rendering harmless of the micro-organisms in the 
first quantity of water that is drawn off from the water supply system, even if the 
pump is started immediately after or at the same time as the UV light source is 
activated for lighting up. At the same time, the life of the UV light source is not 
reduced, as it only needs to be lit up when the pump is working and water is being 

20 drawn off from the system. 

According to an embodiment of the method, the gas in the UV light source is heated 
up using an electrical resistance, which is arranged in the purification chamber in 
such a way that heat from the resistance is transmitted to the gas in the UV 
25 fluorescent tube by radiation and convection through the air that surrounds the UV 
light source in the purification chamber. By this means, a simple solution is 
achieved, which is relatively cheap both to manufacture and to run. 

According to a preferred embodiment of the method, the temperature in the 
30 purification chamber is measured continuously, while at the same time the heating 
up of the gas in the UV light source is regulated depending upon the measured 
temperature. By this means, it is ensured that the temperature of the gas in the UV 
light source can be kept within the optimal range irrespective of variations in the 
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surrounding temperature. In addition, the temperature control results in improved 
running economy, as the heating is switched off or reduced if the surrounding 
temperature increases. 

Another object of the invention is to achieve a liquid purifier for carrying out the 
method. The liquid purifier comprises a purification chamber, in which a tube through 
which water passes and a UV light source are arranged in such a way that the UV 
light source, when it is lit up, illuminates the water in the tube with UV light. The 
liquid purifier according to the invention is characterized by means for controlled 
heating up of the gas in the UV light source, which means comprises a heat- 
generating element which is arranged outside the UV light source. By controlled 
heating up of the gas in the UV light source is meant here that the temperature of 
the gas can be kept above a predetermined temperature irrespective of the 
temperature of the surroundings outside the purification chamber and irrespective of 
the heat generation that can occur in the UV light source when this is activated for 
lighting up and when it is shining. 

According to an embodiment of the liquid purifier according to the invention, the 
means for controlled heating up comprises an electrical resistance which is arranged 
in the purification chamber in such a way that when it is supplied with an electrical 
current, it generates heat which is transmitted to the gas in the UV light source by 
radiation and convection in the air-filled purification chamber. 

The liquid purifier may also comprise a temperature sensor which is arranged in the 
purification chamber in order to measure the temperature in the purification 
chamber. The sensor is connected to a control device which controls the resistance 
so that the temperature is kept within a predetermined range, irrespective of 
variations in the surrounding temperature and irrespective of any heat generated by 
the UV light source when this is shining. 

In order to minimize the energy consumption, heat insulation may be arranged 
around the purification chamber. The heat insulation is suitably constructed of a 
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material that has good heat-insulating properties and that is resistant to UV 
radiation. An example of such a material is expanded propene plastic, EPP. 

Description of drawings 

An exemplified embodiment of the method and the liquid purifier according to the 
invention is described below, with reference to the attached figures in which: 

Figure 1 shows schematically a water supply system which can be used, for 
example, in campers. 

Figure 2 is a section through a UV-light purifier in a liquid purifier for carrying out the 
method according to the invention. 

Figure 3 is a diagram showing how the UV light intensity varies over time in a liquid 
purifier according to the invention and in a liquid purifier according to current 
technology. 

Figure 1 shows schematically a water supply system, for example for caravans, 
campers, boats, planes or any similar application, where the water for domestic 
requirements is carried in a storage tank 1 . The water supply system comprises a 
pump 2, the suction side of which is connected to the storage tank 1 by a pipe 3. 
The pressure side of the pump 2 is connected via a pipe 4 to an inlet 5 of a water 
purifier 6. The water purifier 6 comprises a filter 7 which contains active carbon, a 
reducing valve 8 and a UV-light purifier 9 which will be described in greater detail 
below. An outlet 10 of the water purifier is connected to a cold water faucet 12 at a 
tapping point 13 via a pipe 1 1 . The outlet 10 is also connected via a pipe 14 to a 
water heater 15 powered by electricity or bottled gas, which is connected to the hot 
water faucet 17 at the tapping point via a pipe 16. A pressure sensor 2a is 
connected to the pressure side of the pump in order to detect the liquid pressure in 
the system. 

Alternatively, the pressure sensor 2a can be arranged in any other section of pipe 
between the pump 2 and the tapping point 13. 
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Figure 2 shows the UV-light purifier 9 which is incorporated in the water purifier 6. 
The UV purifier 9 comprises a casing 18 which is arranged around an elongated 
purification chamber 19 which is laterally delimited by a reflector 20. Heat insulation 
21 , for example of expanded propene plastic (EPP) or some other heat-insulating 
material, is arranged between the reflector 20 and the casing 18. A UV fluorescent 
tube 22 is arranged in the purification chamber 19, parallel to its longitudinal axis. 
The fluorescent tube 22 comprises a glass tube 23 which is filled with, for example, 
rarefied argon gas and mercury vapour. At one end 23a of the glass tube 23 there is 
an electrode 27 in the form of an anode 27a and at the other end 23b there is an 
electrode in the form of a cathode 27b. The anode 27a and the cathode 27b are 
connected to a time-controlled relay or a glow switch and a voltage source (not 
shown). A water pipe 24 is arranged in the purification chamber 19, parallel to its 
longitudinal axis and to the fluorescent tube 22. The water pipe 24 is made of a 
material that is water-tight but that passes through UV light. In the example shown, 
the water pipe consists of a quartz glass tube 24, but a thin-walled tube of teflon™ or 
other material may also be used. The quartz glass tube 24 has in addition an inlet 
24a, which is connected to the filter 7 via a pipe and a reducing valve 8, and an 
outlet 24b which is connected to the tapping point 1 3 of the water supply system 
(see Figure 1 ). The reflector 20, the fluorescent tube 22 and the quartz glass tube 24 
are arranged in such a way that the UV light from the fluorescent tube is reflected by 
the reflector 20 and is focused along the central longitudinal axis of the quartz glass 
tube. To make this possible, the reflector 20 and hence the purification chamber 19 
have a generally elliptical cross section. The design of the reflector 20 and the 
position of the fluorescent tube 22 and the quartz glass tube 24 in the reflector are 
described in greater detail in WO 96/33135. 

Immediately outside the purification chamber 19, essentially on a level with its 
centre, there is a circuit board 25. The circuit board carries components for 
monitoring and controlling the function of the UV purifier. These components are 
described in greater detail in the Swedish patent application entitled "System for 
supplying liquid" with the same applicant and filing date as the present patent 
application. The components comprise a UV-light sensor 26 for measuring the 
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intensity of the UV fluorescent tube. The UV-light sensor 26 is attached to the circuit 
board 25 and arranged in such a way that it projects slightly into the purification 
chamber, through an opening in the reflector 20. During operation, the UV-light 
sensor 26 measures the UV intensity in the purification chamber 19. If the intensity 
5 drops, for example as a result of the UV fluorescent tube 22 being worn out, the 
output signal from the sensor 26 drops to a low level. This is detected by a 
microprocessor (not shown) on the circuit board, which stops the pump 2 and lights 
up a warning lamp or diode (not shown). The user then knows that the UV purifier is 

i 

not working normally and that it needs attention. Instead of a UV-light sensor 26, a 
10 j sensor for detecting visible light may be used. In such a case, the microprocessor 
carries out a conversion in order to calculate the UV light intensity on the basis of the 
measured intensity of the visible light. 

Such sensors for detecting UV or visible light usually degenerate if they are 

1 5 subjected to long-term exposure to UV light. In order to shield the UV-light sensor 26 
from UV radiation when the UV intensity does not need to be measured, a sensor 
shield 28 is arranged inside the quartz glass tube 24. The sensor shield 28 can 
move axially in the quartz glass tube between a lower position A where it shades the 
light sensor 26 from UV radiation and an upper position B where the UV light can 

20 freely radiate from the UV fluorescent tube 22 to the light sensor 26. When the pump 
2 (Figure 1) is in operation, water is pumped through the quartz glass tube 24, 
whereupon the sensor shield 28 moves with the flow of water to the position B. The 
light sensor 26 can then measure the UV light intensity. When the pump 2 stops, the 
flow in the quartz glass tube 24 stops, whereupon the sensor shield 28 sinks down 

25 to the position A and shields the light sensor 26 from UV radiation when 

measurement of the intensity does not need to be carried out. The sensor shield 28 
can also be used for indicating that the filter 7 is blocked. If the filter 7 is blocked, the 
flow through the quartz glass tube 24 is reduced, whereupon the sensor shield 28 
sinks down to position A and blocks the UV radiation to the light sensor 26. The 

30 output signal from the light sensor 26 then drops to a low level, which is detected by 
the microprocessor, which stops the pump and lights up the warning lamp or diode. 



WO 2004/048276 




PCT/SE2003/001804 



A flow shield 29 can be arranged to move axially In the quartz glass tube 24 between 
a lower position C and the position A. The flow shield 29 is designed to be in the 
lower position C in the event of normal flow through the quartz glass tube 24. If the 
flow through the quartz glass tube 24 rises above the normal level for any reason, so 
Khat adequate destruction of micro-organisms cannot be guaranteed, the flow shield 
■ftitm to position A where it shades the light sensor 26. The output signal from the 
tight wnsor 26 then drops to a low level, which is again detected by the 
microprocessor, which stops the pump and lights up the warning lamp or diode. 

According to one embodiment of the liquid purifier according to the invention, the 
liquid purifier comprises a resistance 30 and a temperature sensor 31 . The 
resistance 30 is attached to the circuit board 35 and arranged in such a way that it 
projects slightly into the purification chamber, through an opening that is made in the 
reflector 20. The resistance is connected to a voltage source (not shown) and is 
normally supplied with 12 or 24 V DC. With full voltage supply, the resistance 
generates around 1-10 W, preferably around 2-4 W heating effect. The task of the 
resistance is to heat up the gas in the UV fluorescent tube and to keep the 
temperature of the gas within the range at which the UV fluorescent tube produces 
the optimal radiation intensity. In certain applications, the optimal radiation intensity 
can be 100% of the maximum intensity, but it is more usual for the optimal radiation 
intensity to be around 80% of the maximum intensity of the UV light source. The 
temperature range of the gas within which the UV light intensity is around 80% of the 
maximum normally starts in excess of around 25°C and is usually in particular 
between around 30°C and 40°C. The heat from the resistance 30 is transmitted to 
the gas in the UV fluorescent tube 22 by radiation and convection through the air 
that surrounds the UV fluorescent tube in the purification chamber 19. As the 
resistance projects into the purification chamber, an effective heat transmission to 
the air and the UV fluorescent tube in the purification chamber is obtained when the 
resistance is in operation. 

The temperature sensor 31 is also attached to the circuit board 25 and arranged in 
sUch a way that it projects slightly into the purification chamber 19, through an 
opening that is made in the reflector 20. The temperature sensor 31 and the 
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resistance 30 are connected electrically via a regulating device (not shown) in such a 
way that the heating effect that is generated by the resistance 30 is controlled 
depending upon the air temperature in the purification chamber 19 which is 
measured by the temperature sensor 31. This can either be carried out by 
intermittent operation of the resistance 30, so that the resistance is supplied with a 
constant voltage as long as the temperature in the purification chamber is below a 
certain threshold value, for example 30°C, and the resistance 30 is not supplied 
when the temperature in the purification chamber 19 is above this value. 
Alternatively, the supply voltage for the resistance 30 can be varied in relation to the 
measured temperature in the purification chamber 19, so that the supply voltage and 
thereby the generated heating effect is reduced when the temperature rises and 
approaches for example 35°C and in a corresponding way is increased if the 
temperature drops below for example 30°C. After a certain period of heating up of 
the air in the purification chamber 19 and the gas in the UV fluorescent tube 22, the 
gas and the air will be approximately the same temperature. With continuous 
temperature monitoring and resultant controlled heating, the air temperature that is 
measured by the temperature sensor 31 will therefore also be valid for the 
temperature of the gas in the UV fluorescent tube 22. 

For the use of the water supply system in, for example, a camper, the resistance 30 
can be continuously connected to the voltage source via the regulating device, so 
that the temperature is kept constantly above for example 25°C and suitably 
between 30°C and 40°C, irrespective of the temperature of the surrounding 
atmosphere outside the purification chamber. The heating system is, however, 
suitably connected to the main switch of the vehicle, so that the heating is 
disconnected, for example when the camper is not used for a shorter or longer 
period of time. 

With reference to Figures 1 and 2, it is described below how the embodiment of the 
invention described above is used. When a user wants to draw off water from the 
water supply system, he or she opens one or both faucets 12, 17 at the tapping 
point 13. The pressure sensor 2a in the system detects that the pressure drops, 
whereupon the pump is started and the UV fluorescent tube 22 is activated for 
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lighting up. This activation for lighting up is carried out by means of either a 
time-controlled relay or a glow switch, in the normal way for fluorescent tubes. A 
voltage is applied to the UV fluorescent tube 22, across the relay or glow switch, the 
anode 27a and the cathode 27b. The relay or glow switch then closes, so that a 
current passes from the anode, via the relay or glow switch to the cathode. After a 
moment, the cathode 27b has started to glow and the relay or glow switch drops out. 
Electrons are then emitted from the cathode, whereupon the fluorescent tube 22 
lights up. This activation phase for lighting up of the fluorescent tube lasts in the 
order of 0.1 - 1 second if a time-controlled relay is used and 1 to 3 seconds if a glow 
switch is used. 

As the tecmperature of the gas in the UV fluorescent tube 22 has already been 
reached and maintained within the predetermined temperature range described 
above before the activation for lighting up of the fluorescent tube, the UV fluorescent 
tube will emit the optimal radiation intensity almost immediately after it has been lit 
up. By this means, it is ensured that the micro-organisms that are to be found in the 
quartz glass tube 24 right from the start are exposed to a sufficiently high dose of UV 
light to be destroyed or rendered harmless. 

Figure 3 shows the result from a test that was carried out using a UV liquid purifier 
according to current technology and one according to the embodiment of the 
invention described above. Both liquid purifiers were identical with the exception of 
the liquid purifier according to the invention being provided with the system 
described above for heating the gas in the UV fluorescent tube. The diagram shows 
the intensity (I.) of the UV fluorescent tube as a percentage of the maximum 
intensity as a function of the time (t.) in seconds from the UV fluorescent tube being 
activated for lighting up. During the tests, the temperature of the surrounding 
atmosphere outside the purification chamber was 5°C. The lower curve shows the 
relationship for the conventional UV liquid purifier and the upper curve shows the 
relationship for the UV liquid purifier according to the invention. 



The diagram shows that it took approximately 460 seconds before the UV light 
intensity in the conventional purifier reached 80% of the maximum intensity, while 
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the corresponding time for the purifier according to the invention was less than 20 
seconds. By means of the method and the liquid purifier according to the invention, it 
is thus significantly quicker to attain the UV light intensities that are required in order 
to ensure adequate destruction or rendering harmless of micro-organisms. 

According to an alternative embodiment (not shown) of the liquid purifier according 
to the invention, the means for heating the gas in the UV fluorescent tube consists of 
a resistive heat-generating electrical cable which is wound in the form of a spiral 
around the glass tube of the UV fluorescent tube. This resistive cable can be 
connected to a temperature sensor and regulating device in a corresponding way to 
the resistance above and it also works in a corresponding way, with the exception 
that the heat generation takes place closer to the gas. 

According to another embodiment (not shown), the means for heating the gas 
consists of the UV fluorescent tube's electrodes. In this case, the resistivity of the 
fluorescent tube's electrodes is used to heat the gas in the fluorescent tube. For this 
purpose, an electrical shorting of the fluorescent tube's time-controlled relay or glow 
switch is arranged so that a heating current can be passed through the electrodes 
for a longer period of time without the relay or glow switch dropping out and the 
fluorescent tube lighting up. During the activation phase for lighting up and during 
normal operation of the UV fluorescent tube after it has lit up, the UV fluorescent 
tube is normally operated with 50 V AC. The voltage that is used to heat the 
electrodes in the fluorescent tube according to the embodiment described here 
should, however, be approximately 12 V DC. For this reason, means must be 
arranged for supplying the fluorescent tube with 12 V DC during the heating up 
phase and with 50 V AC during the activation phase for lighting up and during 
normal operation. These means can, for example, consist of two different voltage 
sources with a change-over switch or with a transformer with two different supply 
outputs. When the heating current is passed through the UV fluorescent tube's 
electrodes, these generate heat inside the UV fluorescent tube, so that the gas in 
the glass tube is heated up. This way of heating up the gas can also be combined 
with a temperature sensor in the purification chamber, which indirectly measures the 
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temperature of the gas and with a regulating device for controlling the heating 
depending upon the measured temperature. 

The method and the liquid purifier according to the invention can also be used with 
5 corresponding effects and advantages in a liquid purifier where the UV light source 
consists of an induction lamp. 

It is described above how the method and the liquid purifier are used in a camper or 
other vehicle. The invention can, however, also be used for other applications, such 
10 as stationary households, where the storage tank can be replaced by, for example, a 
well or a connection to a pressurized water supply network. In the latter case, the 
pump can be replaced by an electrically-controlled valve. 

The time that the liquid purifier is in its standby mode, that is when the heating 
15 system is in operation, can vary between different applications. A continuous 

standby mode is described above. It is, however, also possible for the liquid purifier 
to assume its standby mode for shorter periods that can be controlled by, for 
example, the user or a timer. In such a case, it is important that the standby mode is 
assumed a sufficiently long time before the water is to be drawn off from the system, 
20 in order that the gas in the UV fluorescent tube can be heated to the predetermined 
temperature. 
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Claims 

1 . Method for purifying liquid comprising: 
passing liquid through a purification chamber (19), 

activating a UV light source (22) for lighting up, which UV light source contains a gas 
and is arranged in the purification chamber, 

illuminating the liquid in the purification chamber with UV light by means of the UV 
light source, when this is lit up, 

characterized by 

heating up the gas to a raised temperature in relation to the surroundings outside 
the purification chamber, in a standby mode prior to activation for lighting up, by 
means of a heat-generating element (30) which is arranged outside the UV light 
source. 

2. Method according to Claim 1 , wherein, in the standby mode, the gas is 
heated up by passing an electrical current through a resistive heat-generating 
element (30). 

3. Method according to Claim 1 or 2, comprising measuring the temperature in 
the purification chamber (19) and controlling the heating up in relation to the 
measured temperature. 

4. Method according to any one of Claims 1-3, wherein, in the standby mode, 
the gas is heated up to a temperature above 25°C, preferably between 30°C and 40 
°C, and thereafter is maintained at essentially this temperature in the continued 
standby mode and after the UV light source (22) has been lit up. 
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5. Liquid purifier comprising a purification chamber (19), in which a tube (24) 
through which water passes and a UV light source (22) which contains a gas are 
arrahged in such a way that the UV light source, when it is shining, illuminates the 
liquid in the tube with UV light, characterized by means for controlled heating up of 

5 foe gas in the UV light source, which means comprises a heat-generating element 
0S) which is arranged outside the UV light source. 

6. Liquid purifier according to Claim 5, in which the means for controlled heating 
up of the gas comprises a resistive heat-generating element (30), which is arranged 

10 in me purification chamber (1 9) outside the UV light source (22) for heating up the 
ggs in the UV light source by radiation and convection in the purification chamber 
(19). 

7. Liquid purifier according to Claim 5 or 6, in which the UV light source 

1 5 comprises a fluorescent tube, characterized in that the means for heating up the gas 
comprises a resistive electrical cable that is arranged around at least part of the 
outside of the fluorescent tube. 

8. Liquid purifier according to any one of Claims 5-7, comprising a device (31 ) 
20 for measuring the temperature in the purification chamber (19), which device is 

connected to a regulating device for controlling the controlled heating up in relation 
to the measured temperature. 

9. Liquid purifier according to any one of Claims 5-8, in which the purification 
25 chamber (19) is heat insulated. 
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